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XXXII. Obferoations on the Gillaroe Trout, 
commonly called in Ireland the Gizzard 
Trout, by John Hunter, F. R. S. 

Redde, March 17, x-vNE of the digeftive organ* of 
1774- V--/ this trout being fo very re- 

markable as to have given name to the fi(h, and 
to be looked upon as its diftinguifhing chara&eriftic; 
it will be necefiary, to take a general view of the 
varieties in the digeftive organs of animals, to de- 
termine what place the ftcmach of this particular 
trout holds among them, and alfo to throw fome 
light upon the queftion, whether its refemblance 
to a gizzard be fuch, as to render the name of 
gizzard trout a proper appellation. 

To begin with fome general facts : the food of 
animals may be divided into two kinds, fuch as 
does, and fuch as does not, require maftication, to 
facilitate the digeftion. All animal food is of this 
latter kind. But grain, and many other fubftances 
which ferve for aliment, require a previous grind- 
ing or trituration j and therefore thofe animals 
which live on fuch food, are furnifhed with organs 
for that purpofe. Granivorous quadrupeds have 
the two powers, viz. maftication and digeftion, 
feparate or diftincT: from one another j the firft 
being exerted by a fet of teeth of a particular 
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form, which ferve as fo many griridftones for re- 
ducing their food to a powder, before it be con- 
veyed into the ftomach for digeftion; and when fo 
prepared, it is, with regard to the digeftive power, 
become fimilar to animal food : therefore in many 
fuch animals the ftomach is fimilar to that of the 
Carnivorous i and whenever the ftomach in gra- 
nivorous quadrupeds differs from this general rul'e, 
there is a Angularity in the operations of digeftion* 
Such birds as live upon this kind of food, for the 
digeftion of which trituration is indifpenfably 
neceflary, have the powers of maftication and di- 
geftion united in one part ; which is of a pecu- 
liar ftructure for that purpofej this is the gizzard. 
In granivorous birds therefore one (ingle organ an- 
fwers both to the teeth and ftomach of granivorous 
quadrupeds, and confequently the gizzard alone of 
birds will point out the food of the fpecies a$ 
clearly, as the teeth and ftomach together do in 
other animals, in which the two offices of mafti- 
cation and digeftion are not joined together in th« 
fame part. 

As it appears then to be the difference of the 
ftomachs only, that fits birds for their different 
kinds of food, it is evident that every gradation of 
ftomach muft be, found among them, from the true 
gizzard which is one extreme, to the more mem- 
branous Jlomach which is the other* fince the food 
of different fpecies is of every different kind, from 
the hardeft grain, to the fofteft animal matter. In 
confequence of this, it muft be as difficult to deter- 
mine the exadt limits of the two different conftruc- 
tions, to which the names of gizzard and ftomach 
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fpecifically belong, as, in any other cafe, to diftin- 
guifti proximate fteps in the flow and impercepti- 
ble gradations of nature. 

The two extremes of true gizzard, and membra- 
nous ftomach, are eafily defined; but they run fo into 
each other, that the end of one and the beginning 
of the other are quite imperceptible. Similar gra- 
dations are obferved in the food j the kinds fuited 
to the two extremes mixing together in different 
proportions, adapted to the intermediate ftates of 
ftomach. 

A true gizzard is compofed of two ftrong muf- 
cles placed oppofite, and acting upon each other, 
as two broad grindftones. Thefe mufcles are 
ioined together at their fides by a middle tendon, 
into which the mufcular fibres are inferted, and 
which forms the narrow anterior and posterior 
fides of the flat quadrangular cavity, in which the 
grinding is performed. The upper end of this 
cavity is filled up by the termination of the cefo- 
phagus, and the beginning of the inteftine. The 
lower end confifts of a thin mufcular bag con- 
nefting the edges of the two mufcles together. 

By a foft flexible fubftance being thus interpofed 
between the two ftrong grinding mufcles, a double 
advantage is gained ; for whilft it gives an eafy 
pafiage to the afopbagus and gut above, it allows 
of that free motion of the grinding furfaces on 
each other, which is necefl'ary for the commi- 
nution of the food. The half - mufcular half- 
membranous hag, which is fitted on to the lower 
end of the cavity, at the fame time that it ferves for 
a refervoir, is perhaps the only part which has the 
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power of digeftion, and therefore that is to be 
called the true Jlomacb. In this cafe then we 
have fome diftindtion between the two grand offi- 
ces of maftication and digeftion. 

The two flat lateral fides of the grinding cavity 
are lined with a thick horney fubftance fimilar to 
a hard and thick cuticle : the narrow anterior and 
pofterior tendinous parts are alfo lined with a 
cuticle, but not fo ftrong as the former : this 
horney fubftance is gradually loft at one end in a 
very thin cuticle, which lines the paffages of the 
oefophagus and inteftine for a little way; and at 
the other ^nd is alfo fimilarly loft m the mem- 
branous bag, or true ftomach. 

The two large mufcles may be confidered as a 
pair of jaws, whofe teeth are taken in occafionally, 
being fmali rough ftones or pebbles which the 
animal fwallows : and from the feeling On the 
tongue, it can diftinguifh fuch of thefe as are proper, 
from thofe which are fmooth or otherways unfit 
for the purpofe, which laft it inftantly drops out 
of its mouth. 

Some birds, with gizzards., have a craw or crop 
alfo, which ferves as a refervoir, and for fbftening 
the grain j but as all of them have not this organ, 
it is not to our prefent purpofe. 

There are other animals be fides that clafs of 
birds, which mafticate their food in their ftomach, 
but their teeth are placed there by nature: crabs 
and lobsters are; Of this kind 

The gradation from gizzard to fiomacb is made 
by the mufcular fides becoming weaker and weaker, 
and the true ftomachicor gaftric part proportiona- 
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bly larger and larger, In the fucceffiye order of birds, 
till at length it conftitutes the whole of the organ y 
arid the food keeps pace with this change, varying 
gradually from vegetable to animal. In one point 
of view, therefore, food may be confidered as a 
firft principle, with relped to which the digeftive 
powers, with their appendages, are as fecondary 
parts, being adapted to and determined by the 
food, as the primary object. 

We find then that in granivorous animals of all 
forts, there is an apparatus for the maftication of 
the food, although of different kinds and differently 
placed. But in true carnivorous animals of what- 
ever tribe, maftkation is not necefTary, and there* 
fore they have no apparatus for that purpofe. 
The teeth of fuch quadrupeds, as are carnivorous, 
ferve chiefly to procure food and prepare it for 
deglutition. The fame thing holds in the true 
carnivorous bird, the office of whofe beak and ta- 
lons is to procure the aliment, and fit it for deglu- 
tition, correfponding in this refpedt to the teeth of 
the others. Applying this to fifh, it feems, at 
firft fight, that there is no occafion in them for 
that •' variety of ftruclure in the digeftive: organs* 
which is found in the beforementioned quadru- 
peds and birds; the food of fifh being., principally 
of one fort, namely, animal, which however with 
regard to the digeftive powers, is to be diftinguifhed 
into two kinds, viz. common foft fifh and fhell- 
fifh. Such fifh as live on the firft kind, have like 
the carnivorous quadrupeds and birds, no appa- 
ratus for maftication > their teeth being intended 
merely for Catching the food and fitting, it to be 
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fwallowed. But the (hells of the fecond kind of 
food render forae degree of maftica.ting power 
necefTary, and accordingly we find in certain fifh 
a flru&ure fuited to this purpofe. 

Thus the mouthof the wolf-fishis almoft paved 
with teeth, by means of which he can break any 
(hells to pieces, and fb effectually difengage the 
food for digeftion, that though he lives upon /uch 
hard food, his ftomach does not differ from that 
of other fifh: the organs of maftication and di- 
geftion therefore in this animal exactly correfpond 
to thofe of many granivorous quadrupeds. 

Other fiih, on the contrary, approach nearer 
to the ftruQure of birds, in having their ftomach 
furnifhed with fome degree of mafticating power j 
but it is very imperfect, compared with that of 
the gizzard of fowls, though perhaps the difference 
is fuch only as the difference of food will properly 
allow : for in fifh who have this power, the food 
being ftill animal, and but imperfectly covered 
with the (hell, it perhaps wants only to be bro- 
ken; whereas that of granivorous birds requires 
to be ground into a kind of meal. 

Of all the "fifh. I -have feen, the mullet is the 
cleared: inftance of this ftru&ure ; its ftrOng muf- 
cular ftomach being evidently adapted, like the 
gizzard of birds, to the two offices of maftication 
and digeftion. The ftomach of the fifh now be- 
fore us holds the fecond place. 

But ftill neither of thofe ftomach s can be juftly 
ranked as gizzards, fince they want fome of the moft 
effential characters, *oiz. a power and motion fitted 
for grinding, and the horney cuticle. The ftomach 
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of the gijllaroo trout is however more circum- 
fcribed than that of moft fifh, better adapted for 
fmall food, and endued with fufficient ftrength to 
break the fhells of fmall {hell fifh; which will 
moft probably be beft done by having more than one 
in the flomach at a time, and alfo by taking pretty 
large and fmooth (tones into the ftomach, which 
will anfwer the purpofe of breaking ; but not fo 
well that of grinding $ nor will they hurt the 
ftomach as they are fmooth, when fwallowed : 
but this flomach can fcarcely poffefs any power of 
grinding, as the whole cavity is lined with a fine 
villous coat, the internal furface of which appears 
every where to be digeftive, and by no means fitted 
for maflication. 

The ftomach of the English TRouTisexadtlyof 
the fame fpecies with the gillaroo, but its coat 
is not fo thick by £ («). How far this difference 
in thicknefs of ftomach is fufficient to make a 
diftincl: fpecies, or barely a variety of the fame, 
is only to be determined by experiment (b). 

The oefofbagus in the trout is conliderably 
longer and fmaller than in many other claffes of 
fifh. 

The intcftines are fimilar to thofe of the falmon, 
herring, fprat, &c. 

(a) The Englifh trout fwallows fteil-fifli, and alfo pretty 
large fmooth ft®nes, which ferve a3 a kind of fljell-breaker. 

(i) Viz. Take fome Gillaroo trout, male and female, and 
ttanfplant them into fome other water where ihere are no trout, 
to feen they continue the fame. 

The 
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The pancreas is appendiculated (c). 

The teeth fliew them to be fifli of prey. 

So far as we are led to determine by analogy* 
we muft not confider the ftomach of this fifli as a 
gizzard, but as a true Jtomaeb, 

(c) I chufe to give this name to the part from its. ag>» 
pearance. 
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